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Question No. f 



) 7 
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(a) Let S={a, b, c, d, e, f} with P(a)='/'\ P(b)='/'\ P(c)=V\ P(d)=r/u, P( e )=vt and 
P(0=°/ n - Let A={a, c, e}, B={c, d, e, f) and C={b, c, f}- Find: 

i) P(A/B). 

ii) P(B/C). 

iii) P(C/A c ). 

iv) P(A c /C). 



(b) Let A, B, and C be events. Find 
event that: 

i) A and B, but not C occurs. 

ii) Only A occurs. 

In a certain college, of the t 
girls constitute "i * % of the studt 



an expression, and exhibit the Venn diagram, for the 



mathematics, determine the probability that the student is a girl? 



Question No. ? 



( M marks) 



(a) Find the expectation, variance, and standard deviation of the random variabl e x with density 
function P(x) given as: 



X j 
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(b) Prove that for any random variable x: 

i) E(ax + b) “a E(x) + b 

ii) V(ax + b) = a" V(x) 

iii) E(c) = c 

iv) V(c) = * 

where a, b, and c are constants. 

(c) If the density function f(x) is given by 



f(x) = 



♦ < x < ' 

' < X < t 

elsewhere 



find the distribution functio 










uestion Nn r 



( M marks) 



^ ^ random 'var^M <1 ^ and P ^ = is lossed thrcc times 

distr’b f 6 Cn ? tin *= tbe >°"gesi string of heads that occurs 

n, expectation, variance, and standard deviation of x. 

(b) Consider the following binomial probability distribution: 



Let x be a 

Find 



P(x) = 



(*- v ) x 



\ 

t i • • • f 



where x is a random variable. 

■I w°h W , man u y trials (n) 316 in ^ ex P er iment? 

iii) Graph PM. ' ^ P ' “* P, ° bal,ili ' y 

IV) Find the mean and standard deviation of x. 

(C) f h UPP ° Se Th °r ltCmS madC by 3 faCt0ry are defective - P'nd 

there are r defective items in a sample of t . . items . 



1 lie probability that 



Question No. * 



( )A marks) 



(a) Let variable with a standard normal distribution <t>. Find: 

ii) P(- <x< >.t t ) 

iii) P(-.i® <x< '.rt, 

iv) P(--.vr < x < •) 

(b> tttandVrd^nhs itT^ ^ ^ dislribution <*>• Determine the 

i) P(’ <x<t)= - .tTrx 

ii) P(x<t)= -.vsxv 

iii) P(t<x< *)= • • • 



(c) A class has ' T boys and I girls. If three students are selected at random one after the ,„i„ 

from the class, whal is the probability that they are alt buys? 
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[uestion / 



Let A and B be events. Find an 



the event that: 



occurs i.e. only A occurs 



oNjc 



occurs 



hoM ? occ urs 



(iv) Neithe r A nor B occurs 



the d^e jg tossedTs 6 -"— 80 ^ pr ° bab,llty of a number appearing when 



A= {even no. } 




•! prime no. } 



yen num 




{odd 



probability of each samptepoint of the sample space 



(ii) fbdWtf. P(fi) and 




^Tsrime number occurs 



An odd^rjme number occurs 



Let A and B lx 



(c) A,but not B occurs 




(ii) P(B | A) 



1/3 , P< B) 



and 



1/2 




'(A | B c ) 



function 



1-x 



f(x) 



x< 



x-1 



l<x< 2 



0 



elsewhere 



function, and 



functions 




e distri 



tribu 



and 



the^ 



ensity 




QuestUm 2 



( I ) The probability that a man will live 10 more years is 1/4, and 



(i) 



years 



be a live 10 more years 



(ii) 



least one will live 10 more years 



(iii) 



(iv) 



only'tta’ 



be live 1 0 more years 



/ears 






be a continuous random variable 







if 0 < x < 5 



(i) Evaluated (ii) Ffind P(l< x 



elsewhere 



f 



\ 
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Question No. 1 

(a) If A and B are independent events , prove that A* and B are independent. 

(bi Let A and B be events with * A>-l/2, i*l 3)* I ■ >d P(A n B )^1M. 

Find :l-P(A|B) , ll-P(B|A) , iii*P(Au B) , iv- PCA'IB 6 ) , v- PfBM 
(c) If X be a continuous random variable with the probability 

P(x)» x/2 0<x<2 , and zero elsewhere 

« am 

Find the cumulative distribution function, mean, variance, and standard deviation 



of X. 



/ ' 1 



(d)Given a and b are constants , find with prove i - E(a) = ? ii - Var(a + b) 



= ? 



2 

(a) Three light bulbs are chosen at random from 1 S bulbs of which $, are defective* 
Find the probability that : i- exactly one is defective, ii* none is defective, 
iii- at least one is defective iv* at most one is defective. 



(b) 1 .et X be a continuous random variable with distribution 

fix) ■ x/6 + k if 0< x < 3 and f(x) equals zero elsewhere. 
Sketch the graph of fix) and thus i* Evaluate k ii* Find P(1 < X < 2) 

(c) A pair of fair dice is tossed. Let X assigns to the sum of dices numbers. 

Calculate the mean, variance and st andard dev iation of X, 

. \i. v o : 

(d Let X be a random variable with the binomial distribution b(k;n,p). 

Prove that E(X) ■ np. 
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; Sheet no.5 
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processes 



*•? •*» * type 



of successful^! 



wnen used to treat ski.. rj 

cKoJirr^r:^ 




The probability distribution of x Is given to the following table 



Find: 



|a)n = E(x) 






ce nlc meters aii»l stindard deviation 20 ewiiwncwrs 




ni- 



between 1"0 and 1 80 centcmeters 

■ # 
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Answer all the following question s: 





uestion No, 1 



(17 marks) 



(a) If A and B are independent events , prove that A and B c are independent 



with 



P(B) » 1/2 and P(A n B )— 1/4 



P(B|A) 



(c) If X be a continuous random variable with the probability 



P(x) 



X / 4 



0 < x < 4 , and zero elsewhere 



Find the cumulative distribution function, mean, variance, and standard deviation c 



(d)Ciiven a and b are constants , find with prove i - E(a) - ? ii - Var(aX + b) 

^ ^ V \ ^ 

where X is a continuous random variable. 0 



Question No. 2 



(1 7 marks) 



(a) Three light bulbs are chosen at random from 20 bulbs of which 5 are defective. Find the 



probability that : i- exactly one is defective, ii- none is defective. 



at least one is defective 



iv- at most one is defective 



(b) Let X be a continuous random variable with distribution 



x / 4 k 



1 



if 0< x < 4 and f(x) equals zero elsewhere 



Sketch the graph of f(x) and thus i- Evaluate k 

mm 



ii. Find P(1 < X < a ^ 



A pair of fair die is tossed. Let X assigns to the sum ofdtonum^" Calculste the 



mean, variance 



.e and standard deviation of X, 



. - it- u^tle Ag Manw ll l dhlrim W WW)' 

(d) Let X be a random variable wun me nnw 



Prove that E(X) 






m 



uestion No U 



(18 marks) 



i 





(a) A fairdie is 



..ssof Let Xdent^studce , 



according as an odd or an even 



number eppesrs. Find d» protability. expectsuon 



and standard deviation of: 



i- X ii- Y iii- * +Y 



iv* XY 



stochastic 



ic Processes! XF-31 17 , 3"* year Computers 
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Iv) 



p{x ) 




0ZXZ5 

elsewhere 



3) Prove for any random 



variable x 



0 ® ( ax+ b) = aE(x)i b 

h ) v Cax ♦ b) a s?y(x) 

It*) E (c) = c 

■ 

1 »v) V (c) =0 

I 

Thp heart association claims that only 10% of adults over 30 can pass 



each Is given th^fttn 



Suppose that four adults are randomly selected 



I 




i 



a) Find the probability that three of the four adults pass the test 

b) Find the probability that three of the four adults pass the test 

c) Let x represent the number of the four adults who pass the test 

I '• 

d) Drive a formula for p(x), the probability distribution of 
j binomial random variable x* 



J 



Refer to problem 4. Use the formula for a binomial random variable 



distribution 



test, graph 




6) Refer to problem^* .Calculate 



the mean and the standard deviation. 



J 

7) Give a formula for p(x) for a binomial random variable with n»7 and p= 



0.* 



8) Consider the following binomial probability distribution 



m 




ll 

- 



0.7) r (0.3)’-*, X ■ 0, 1, 2,3,4, 5 

4 



i 



I 



a) How many trials n are In the experiment? 



» 

I 



11 

If 




r of 'Page 



9 



i 




b) Whal b ** value * P the probability of success? 

c) Graph p(x) 

d ) Find the mean and the standard deviation of x. 

9) Suppose X U a binomial random variable with n « 3 and p ■ 0.3 

1’) Find the mean and the standard deviation of x 

10) If x Is a binomial random variable. Calculate mean, variance and 
standard deviation for each of the following 

a) n =80 ,p=0.2 

b) n=70 ,p=0.9 

c) n =1000 , p=0.04 



a) Calculate the value of p(x), x«0, 1, 2, 3, using the formula 
binomial probability distribution. 
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